ABSTRACT: This study was carried out being focused on formworks in order to provide a way to estimate reasonable cost of construction works in Korea. The scope of the study was set to the period after 2004 when actual cost estimating system was introduced and a survey of specialists was conducted. And execution data of specialized construction companies was collected to analyze construction costs estimated for different types and sizes of construction work. We judge that weights should be applied to different types and sizes of construction work in order to estimate reasonable costs of construction works and finally the winning price percentage should be considered.
INTRODUCTION

1 Background and Goals of the Study
Construction industry in Korea is showing aspects of
Manhattanization, specialization and complexation due to development of new technology and new processes.
Accordingly, an estimated price of a construction work is acting as a factor which increases uncertainty of future. [1] The ways to estimate construction cost can be largely divided into cost calculation method and executive budget method. Out of these, cost calculation method based on standard labor cost has been applied to cost estimation for public works since 1962. However, cost estimation based on actual record was introduced in 2004 and has been used since then in order to solve the problem of standard labor cost which does not reflect actual input cost or production cost of the market. As such actual cost estimation is prepared based on unit prices by trade of large works of which the actual costs exceed 10 billion Won, it is difficult to reflect sizes or characteristics of works, and problems such as price drop caused by low price bidding and degradation of construction quality are occurring. [2] Accordingly, in order to solve the problem of cost estimation based on actual record, it is required to improve the way to estimate unit prices and it is essential to arrange a standard for corrective index which can reflect Accordingly, in this study, we intend to analyze actual record data focusing on formworks among frame works and present a way to estimate reasonable construction cost through a survey.
Scope and Contents of the Study
In this study, we limited the scope to construction works carried out after 2004 when cost estimation based on actual record was introduced, in order to estimate reasonable costs of formworks, and the area was set to construction sites located in the capital area and over the whole country.
And study was carried out for formworks among frame works which cover 20 to 22 % of direct cost.
As a method of study, we investigated problems of formwork and weights on formwork applied at the site by conducting a survey of specialist groups in design companies, general construction companies and specialized construction companies. And we investigated construction cost status of different types of building and different sizes of works by collecting contents of contracts concluded by specialized construction companies and estimated the weights. The detailed method of this study was as follows:
(1)The basic direction and objectives were set up. 
Literature Review
Definition and Process of Estimation
As cost management of construction work is to economically manage the cost required for the whole process of the project within the scope of predetermined budget, an estimate to predict whole cost of the project can be defined to be a process of providing information required for decision making by estimating quantity and amount of various resources such as material, labor and equipment required for execution of the construction work.
A typical decision making for construction work includes material procurement, decision on the price of the construction work, decision on the contract amount and control of actual quantity through construction work management.
In conclusion, we can say that an estimate is to calculate the quantity and the cost of material, labor and equipment required for the work as well as other expenses, and the process of determining the estimated price for a public work is as shown in Figure 1 . [3] Fig.1Process to Decide Predetermined Price of a Public work
Method to Estimate Cost of Construction Work
In relation to construction work cost, the process can be divided into overall estimation process, and cost management process which continuously controls executive cost in order not to allow it to exceed the estimated cost during the construction process based on the construction cost initially planned. And the construction cost including the costs of material, labor and equipment required for the work as well as various expenses is estimated in following way: And construction companies come to bid their prices using the data they have built, and the contract is finalized through completion with other construction companies. We can say that actual data of construction cost is accumulated as such process is repeated.
However, the situation is that cost estimation by actual record lacks integrity of estimate, execution of work and process, and that the standard has not been established for calculation of quantity by item as, in particular, integration of design and process has not been achieved. Also, the reality is that specifications and trade classification methods of construction companies are different from each other and the needs of the time such as new technology and new processes are not fulfilled. In addition, another problem of cost estimation by actual record is that distinct characteristics and work conditions of each region cannot be reflected.
Construction Cost Index is processed statistic data of direct construction costs such as material, labor, equipment and resources invested in a construction work which is Table   1 .Unit area prices of formwork with different finishing started being established from 2007 and, the smoother the finishing is, the higher the price was set. 
Matters to Consider when Estimating Cost of Formwork
In order to investigate the matters which should be most preferentially considered when estimating cost of a formwork, investigation was conducted classifying the matters into 7 items after grasping problems of cost estimation by actual record:
(1) Preparation of design details considering contents to be executed, 
Cost Estimation Considering Characteristics of Formwork
In order to estimate reasonable construction cost of formwork, weights should be applied to construction costs.
Accordingly, investigation was conducted for each field.The result of classifying buildings into residential/commercial complex, general building (ordinary), general building (simple) and special building with the value for apartment which is the most general building set to 100 is as shown in Figure 8 .
The result of survey showed that weights higher than an apartment by 12.61 %, 11.57 %, 6.74 % and 21.30 % are applied respectively to a residential/commercial complex, an ordinary general building, a simple general building and special building with complicated shape. Though each business type showed a difference in the weight, weights higher than the executive amount of an apartment were generally applied. 
Status of Actual Unit Prices and Contract Unit Prices of Formwork
We As the winning price percentage is not considered when contract unit prices of specialized construction companies are decided, it is difficult to estimate realistic weights.
Accordingly, weights were estimated by adding 12 % to the each contract unit price of specialized construction companies, assuming the reasonable winning unit price percentage as 88 %. As a result, it showed that the unit prices for apartment and general building should be estimated with about 12 % and 39 % weights respectively. The weights on construction cost of small, medium and large scale works were estimated to be about 134 %, 105 % and 97 % respectively. Excluding large scale sites, the smaller the scale of work was, the higher the unit price of the work appeared to be. However, if we consider the fact that, the bigger the scale of work and the amount of construction work are, the lower the winning price percentage becomes, we judge that different weights should be also applied for different scales of work.
Conclusion
Through this study, we could see that estimation of construction cost is done by applying different weights to different types of building and scales of work. However, in order to reasonably estimate construction cost, we judge that first weights should be applied to different types of building and different scales of work and second weights should be applied to works of different degree of difficulty.
